Purpose: the aim of this study is to assess the impact of tinnitus perception on the quality of life of tinnitus sufferer's. Materials and methods: 34-tinnitus sufferers were recruited in this study with a wide range of hearing loss thresholds (HLT) and tinnitus severity status. Pure tone air conduction audiometry was performed to assess the hearing level of the participants in this study. Anxiety and depression were assessed in this study using the hospital anxiety and depression scale (HADS). Tinnitus severity was assessed using tinnitus handicap inventory (THI) and tinnitus functional index (TFI). Results: The impact of tinnitus perception on the quality of life was found higher in suffering group comparing to coping group. A significant positive correlation was found between the age of tinnitus subjects and their hearing loss thresholds. The TFI score was found significantly higher in the unilateral group compared to the bilateral group. Awareness was found the highest TFI distributed dominate, while social activity was the lowest TFI distributed dominate. A significant positive correlation was found between hearing loss and tinnitus duration. Also, the correlation between tinnitus severity and anxiety and depression was identified in this study. Conclusion: these findings revealed that tinnitus perception has negative impacts on the quality of life. Tinnitus laterality may seem to play a factor on the tinnitus severity.
• Introduction
Tinnitus is the sensation of sound in the absence of any external source. Millions of people around the world are affected by tinnitus and it's origin not yet fully understood. The prevalence of tinnitus has been estimated to be between 10-15% of the adult population [1] .
The majority of tinnitus suffers have subjective tinnitus that cannot be heard by examiner, but only described by the tinnitus subject. The condition can sometimes have serious psychological impacts on the individual such as dealing with problem, depression and anxiety, low concentration and loss of control [2, 3] .
One of the tinnitus challenges is that most individuals who experience tinnitus cope well whilst some do not. Various tinnitus questionnaires such as Tinnitus Handicap Inventory (THI) [4] and the Tinnitus Functional Index (TFI) [5] have been published that aim to investigate the influence of tinnitus on different impacts of tinnitus sufferer's life such as emotional, functional, claustrophobic, hearing, anxiety and depression. Due to there be no objective tool to diagnose most tinnitus cases, clinical practitioners have been using these questioners widely in order to assess the impact and severity of tinnitus.
There are some psychoacoustic characteristics used to evaluate tinnitus such as tinnitus intensity, frequencies and suppression levels). Jastroboff and Hazel found no association between tinnitus coppers and suffers of these psychoacoustic characteristics. On the other hand, other studies found the correlation between tinnitus intensity and severity [6, 7] .
The influence of hearing loss on tinnitus severity has been investigated with wide divergent results. Baskil has demonstrated that the correlation between hearing loss and tinnitus severity is uncertain. On the other hand, tinnitus annoyance was linked with hearing loss at low and high frequencies [8, 9] . The prevalence of tinnitus is increased with age [10] . Tinnitus severity was found not correlated to age in one study [11] , whereas another study found older male showed higher severity of tinnitus symptoms [12] .
As individuals react differently to different symptoms and disorders, this study aims to assess the impact of tinnitus perception on the quality of life of tinnitus sufferer's. This will be justified by taking into account the influence of some behavior variables: age, gender, handedness, anxiety and depression status, hearing loss and tinnitus characteristics such as onset, laterality, loudness and severity.
• Material and methods o Subject
The ethical application of this study was approved by the National Research committee in North West (Liverpool, UK). Certain inclusion and exclusion criteria were set in this study. Inclusion criteria were as following: age between 30-65 years olds, subjective tinnitus for at least 6 months, and no conductive hearing loss. 34-tinnitus sufferers were recruited in this study with a wide range of hearing loss thresholds and tinnitus severity status. Participants Handedness was assessed in this study by using Edinburgh Handedness Inventory (EHI) [13] . In addition, anxiety and depression was screened for all participants by completing Hospital Anxiety and Depression Scale (HADS) [14] .
In order to assess the effect of tinnitus on participants' lifestyle, the tinnitus group was asked to complete two tinnitus questionnaires the THI and TFI. The THI has been used in this study as it has been used widely in clinics, to assess the impact of tinnitus at three sub-scales: emotional, functional and catastrophic subscales. On the other hand, the TFI is a relatively new index, which is currently under validation and examines the impact of tinnitus at eight tinnitus dominants: awareness, coping, concentration, sleeping, hearing, relaxation, social activity and anxiety and depression.
• Results o Demographics findings:
The characteristics of the tinnitus participants were listed in table1.
This study included 34 tinnitus patients: 20 male (59%), and 14 women (41%). The age range of tinnitus participants was from 30 to 65 years olds. The mean and standard division age of tinnitus patients was 48±11 years. The anxiety and depression scale showed that 15 tinnitus subjects (44%) have anxiety and depression (10 male), while 19 subjects (56%) do not. The handedness of tinnitus participants was 28 rights handed (82%) and 6 left handed (18%). Tinnitus subjects were asked whether they could cope with their tinnitus or not. Half of the tinnitus participants showed that they could cope with their tinnitus.
The onset of tinnitus has been categorized into two groups: 5 years or less and more than 5 years. Thirteen tinnitus (38%) subjects have been experiencing tinnitus for five years or less, while twenty-one (62%) have been experiencing tinnitus for more than five years. Clinical pure tone audiometry was performed on each subjects and the mean and standard division for each ear is shown in Chart1.
Normal hearing was defined as pure tone hearing thresholds of 20 dB or better at these frequencies, and hearing loss was defined as a hearing threshold more than 25 dB at any frequency.
The left ear audiograms showed higher hearing loss thresholds than the right ear at 3, 4, 6 and 8 kHz, however, it did not reach significant The correlation between variables (age, HADS, hearing loss average, tinnitus onset, THI and TFI) was assessed, and found the followings:
• A significant positive correlation between subjects' ages and hearing loss average (r=0.36, P=0.037).
• A significant positive correlation between hearing loss average and tinnitus onset (r=0.40, P=0.019).
• A significant positive correlation between HADS (anxiety and depression) and tinnitus severity: THI (r=0.57, P=0.0003) and TFI(r=0.48, P= 0.003).
Chart 5: Positive significant correlations were identified between hearing loss average and age, hearing loss average and tinnitus onset, Hospital Anxiety and Depression Scale (HADS) and Tinnitus Handicap Inventory (THI) scores, and HADS and Tinnitus Function Index (TFI).
• Discussion
In this study, it was found that the prevalence of tinnitus in male (n=20) is more than in female (n=14) that is consistence with other studies [15] . Tinnitus prevalence was found lower in females compare to males under 75 years olds [16] as women are less likely to be exposed to loud exposure comparing to men who might work in loud environments.
The link between gender and tinnitus severity was seen variables as some studies found women showed higher annoyance scores comparing to male [17] , while others shown the opposite [6] [18] or no correlation [3, 11] . In our study, no significant difference between males and females in terms of hearing loss and tinnitus severity was identified.
The prevalence of hearing loss and tinnitus is associated with age.
However, it is unknown whether the age factor could play an important role in tinnitus severity. Some studies have found that there is no correlation between tinnitus severity and age [3, 11] , however, Hiller and Goebel [12] found there is a positive correlation between tinnitus severity and age. In our study, we found that bothersome tinnitus group is older than non-bothersome tinnitus group but this different did not reach significant different (P=0.06).
In correlation analysis, no significant correlation was found between participants' ages and THI or TFI. We believed that retirement could have an effect on tinnitus severity as tinnitus patients could find tinnitus is very disruptive when they spend more time in silence at home. The association between hearing impairments and retirement was identified, which found that the incidence of retirement is sifnifcantly higher in hearing impairment population comparing to normal hearers [19, 20] .
The link between tinnitus perception and hearing loss is variable [15, 21] . In our study, we found nearly two-third of the tinnitus participants had some degree of hearing loss, while one-third had normal hearing that is nearly consistent with a large epidemiology study [22] .
The influence of tinnitus perception on the quality of life was assessed using two questionnaires: (THI) and (TFI). No significant differences were found in the THI and TFI scores between tinnitus participants with normal hearing and tinnitus participants with hearing loss, which has been found as well in these previous studies [3, 21, 23, 24] .
We found that recent onset tinnitus can have a negative impact on the quality of life (at least initially), but the effect does not reach the significant level (P ≥ 0.05). Participants with tinnitus duration for less than 5 years showed a higher impact of tinnitus in their life than participants with tinnitus duration for more than 5 years. It seems that tinnitus participants need more time to learn how to cope with tinnitus symptoms. Again, the affect did not reach a significant level, which may require a larger sample size that has been reported in this study [15] .
Tinnitus laterality was found that it does not play a significant role on tinnitus severity (overall THI score) [15] . This study used only THI to identify the impact of tinnitus on the quality of life. We also did not find a significant difference in the THI score between unilateral and bilateral subjects. However, unilateral tinnitus participants showed a significant higher negative impact of tinnitus (Overall TFI score) than bilateral tinnitus subjects. TFI enclose more dominants than THI, which could identify more clearly and deeply the influence of tinnitus on the quality of life.
The main limitation of this study is the small sample size and we need to conduct a larger population study that includes younger and older ages and tinnitus subjects with wide range of hearing loss. In addition, different variables should be taken into account such as medication in use, socio-demographic, occupation and education levels.
• Conclusion
This study demonstrated the negative impacts of tinnitus perception on the quality of life. The influence of ageing factor was found on the hearing acuity of tinnitus population. Also, tinnitus laterality seems to play a factor on the tinnitus severity. Hearing loss does not seem to have a role on tinnitus severity. Audiometry, interview and selfassessment questionnaires are considered the only assessment methods to assess the influence of tinnitus on a participants' life.
Therefore, it is essential to develop an inventory that can be used to track the progress of tinnitus treatment in the future.
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